(1) f + r 2 + qi (t) = 0
BY R. A. STAFFORD AND J. W. HEIDEL
Communicated by Fred Brauer, November 20, 1973 Consider the Riccati equation
where q x {t) is continuous on some interval [a, b) with 0rga<è^oo. The problem is to find conditions on q x (t) under which (1) will or will not have a solution existing on [a 9 b). This is equivalent to the disconjugacy problem for y+qi(t)y=0 via r(t)=y{t)ly(t). Here we announce a comparison theorem which relates the existence of a solution of (1) to the existence of a solution of another equation,
Specific criteria are then obtained by choosing q x or q 2 so that a solution of (1) or (2) can be exhibited. The basic idea is exposed by proving a simple form of the theorem. Examples and the relation to other comparison theorems will then be discussed. A generalization and further examples are considered in [5] . Extension to matrix Riccati equations is given in [3] . THEOREM (1) and (2) into
Suppose that q 1 and q 2 are continuous and nonnegative on [a, b) where 0<a<b^oo and that ƒ" r 2 q 2 (r) dr^ ƒ" T%(T) dr 9 t^a. If (1) has a solution r(t) on [a, b) and ar(a)<l, then (2) has a solution on [a, b).

PROOF. The substitutions u(t)=tr(t) and v(t)=ts(t) transform
(3) tù = u -u 2 -t 2 q l9 (4) tv = v -v 2 -t 2 q 2
respectively. We have u(a)=ar(a)<l. Choose a solution v(t) of (4) such that u(a)<v(a)<\. It will be shown that v(t) exists on [a, b).
First of all it is asserted that v(t)^l for t^a (as long as v exists). This follows immediately from (4) by noting that v^O if v^l.
It is now asserted that v(t)>u(t) for t^a (as long as v exists). To see this integrate by parts the left-hand sides from a to t and subtract (4) from (3) to obtain (5)
»(0 -M(0 = (a/t)(v(a) -u(a))
Suppose that t;(r 1 )=t/(r 1 ) for some t{>a and that u(t)<v(t) for a^t<t x . Replacing t by t 1 in (5) the first term on the right-hand side is positive and the last term is nonnegative. To examine the middle term consider the function h(u)=2u-u 2 
. Its maximum occurs at w=l and A'(w)>0 for «<1. Since U(T)^V(T)<:1
for a^r^t u it follows that [a, b) . EXAMPLE 
2U(T)-U 2 (T)<2V(T)-V 2 (T) for argrrgfx. Thus the second term on the right-hand side is also nonnegative which contradicts v(t 1 )-u(t 1 )=0.
It has been shown that u(t)<v(t)^l as far as v exists. Thus v exists on
